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Objective 

objective  of  this  thesis  was  to  analyze  the  prod 
tion,  quality,  distribution  and  utilization  of  one  crop  of 
wheat  grown  within  one  state  during  a  single  crop  year*  The 
State  of  Kansas  was  chosen  because  of  its  preeminence  as  the 
chief  wheat-producing  state  in  this  country.  It  seemed  de- 
sirable to  choose  a  crop  year  within  this  past  decade*  The 
crop  year  1946  was  chosen  because  it  was  not  a  war  year.  How* 
ever,  it  was  not  a  typical  year,  due  to  suoh  factors  as  an 
overly  large  production  of  wheat  and  large  exports  of  grain 
and  flour.  Two  major  considerations  were  studied}  namely, 
the  quality  of  the  wheat  crop  and  its  utilization.   The 
crop  year,  July  1,  1946  to  June  30,  1947,  was  chosen  as  a 
basis  for  study  of  the  quality  and  disappearance  of  the  hard 
winter  wheat  harvested  in  Kansas.  Data  on  the  utilization 
of  the  crop  were  obtained  t:     out  the  year. 

Literature 


The  reference  material  used  in  this  study  was  obtained 
from  various  sources  such  a3  government  publications,  corres- 
pondence with  officials  located  in  the  Departments  of  'gricul' 
ture  and  Commerce  in  Washington,  Kansas  City  and  Topeka,  and 


correspondence  with  officials  of  the  Kansas  Wheat  Improvement 
Association  in  Kansas  City  and  Manhattan.  Information  was 
also  obtained  by  correspondence  and  personal  Interviews  with 
several  leading  executives  and  chemists  in  the  milling  indus- 
try. 

Materials  and  Methods  to  Show  Wheat  Quality 

All  maps  and  graphs  pertaining  to  wheat  origin*  baking 
quality*  protein  and  test  weight  were  made  from  data  obtained 
from  the  milling  industry.  County  outline  maps  procured  from 
the  Department  of  Agronomy  at  Kansas  rtate  College  were  used 
to  show  various  aspects  of  the  origin*  distribution  and 
quality  of  the  1946  crop.  Yield  and  grade  factors  for  the 
1946  Kansas  crop  were  obtained  from  various  Department  of 
Agriculture  bulletins. 

Materials  and  Methods  to  Show  Crop  Disappearance 


The  materials  and  methods  used  to  show  the  disappearance 
of  the  crop  necessitated  considering  separately  the  activities 
of  all  the  mills  In  the  state  of  Kansas  and  included  also  all 
mills  in  ft.  Joseph*  and  Kansas  City*  Missouri.  The  mills  in 
the  last  two  locations  are  known  as  the  Missouri  river  mills* 

Total  Inspected  receipts  for  tho  year  1946  at  all  mills 
In  Kansas  and  including  St.  Joseph  and  Kansas  City*  Missouri* 


mills  wero  306 , 732, GOO  bushels.  The  total  Kansas  production 
for  1946,  inc       irryover,  v/as  213,729,000  bushels. 
Assuming  that  the  tot     ducticn  was  shipped  tc  the  markets 
mentioned,  which  is  a  fair  assumption,  save  for  20,000,000 
bushels  which  went  into  feed,  seod,  and  which  was  retained  on 
farms,  it  was  found  that  72  per  cent  of  the  total  Inspected 
receipts  at  the  designated  markets  represented  wheat  produced 
within  the  state  of  Kansas.  The  wheat  raised  in  Kansas,  in 
all  probability,  did  go  to  the  markets  mentioned.  The  excep- 
tions would  be  t     .  Louis  and  Omaha  markets  whose  yearly 
Inspected  receipts  were  small  <     ed  with  those  of  the  Kansas 
and  Missouri  River  markets.  Consequently,  Kansas-raised  wheat 
was  assumed  to  have  disappeared  Into  internal  Kansas  markets, 
to  Kansas  City,  Missouri,  or  to  St.  Joseph,  Missouri.  A  fur- 
ther discussion  of  the  situation  will  appear  later  in  this 
paper. 

OEHERAL  INPORMATICK 

Production 


Total  production  of  spring  and  winter  wheat  for  the  1946 
Kansas  harvest  was  216,768,000  bushels*  Spring  wheat  amounted 
to  12,000  bushels  in  1946  and  winter  wheat  production  totaled 
216,756,000  bushels.  In  1946,  there  were  581,832,000  bushels 
of  hard  winter  wheat  produced  In  the  United  states.  Thus,  In 


1946  Kansas  produced  37  per  cant  of  all  hard  winter  wheat. 

The  carry-over  of  Kansas  wheat  relevant  to  the  1946  crop 
may  be  analyzed  as  follows: 

Table  1.  Production  and  carry-over  of  wheat  from  the  1946 
Kansas  crop. 


Add  j 


Production 


j  Bushels 


Off -farm  total,  July  1,  1946    5,007,000 
On-farm  total,  July  1,  1946     4,159,000 

Total  carried  into  1946  orop 
Total  1946  orop,  plus  carry-over 


Sub- 
tracts Off -farm  total,  July  1,  1947     4,025,000 
On-farm  total,  July  1,  1947     2,166,000 

Total  carried  out  of  1946  crop 
Total  1946  production,  in- 
cluding both  carry-overs 


Total  bu. 


216,756,000 


9,1G6,00C 
225,9l2!666 


6,195,000 
219,729,000 


The  individual  county  production  estimates  for  Kansas  in 
1946  are  shown  In  Pig.  1.  This  was  second  to  the  record  crop 
of  1931  at  that  time.  The  ten  year  (1935-1944)  avorage  was 
only  144,440,000  bushels;  thu3,  the  1946  crop  was  considered 
a  bumper  crop.  The  increasing  district  or  area  production, 
increasing  district  and  average  yield,  and  the  increasing  dis- 
trict sown  and  harvested  in  acres  for  Kansas  in  1946  are  tab- 
ulated in  Table  2.  The  totals  for  wheat  sown  and  harvested  in 
acres  are  also  presented  in  the  same  table.  Kansas  was  divided 
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into  nine  different  areas  to  show  where  the  majority  of  the 
wheat  was  raised  within  the  state.  In  this  study  the  eastern 
part  of  Kansas  was  disregarded  because  of  the  limited  amount 
of  wheat  grown  in  this  region.  The  first  six  production  areas* 
as  indicated  in  Table  2,  are  the  major  wheat -producing  regions 
of  Kansas.  The  average  yield  for  the  whole  state  was  16.5 
bushels  per  acre.  This  was  a  considerably  better  yield  than 
the  ten  year  (1935-1944)  average  of  13.5  bushels  per  acre. 
The  ten  year  (1935-1944)  Kansas  average  for  total  wheat  har- 
vested in  acres  was  10 , 603 , 000.  In  1946  the  total  wheat  har- 
vested was  13,381,000  acres;  thus,  the  1946  Kansas  harvest  was 
well  above  that  of  the  ten  year  average.  The  low  (13.1  bu. 
per  acre)  yield  in  the  Southwest  area  of  the  3tate  ia  worth 
notinr  because,  as  will  be  shown  later,  this  low  yield  may  well 
be  substantiated  by  the  high  protein  content  in  this  same  area. 


Table  2.  Increasing  district 

production  and  yield  in  bushels , 

sown  and  harves 

te:. 

in  acres,  showing  the  average 

yield  in  bushels        total  sown  and  harvested  in 

acres  for  wheat 

produced  from  the  1946  Kansas  har- 

vest. 

District 

:  Production, 

bu. 

:   District 

S    Yield,  bu. 

3.  Central 

51-756-000 

*    • 

21.3 

Central 

38-047-000 

.  *     • 

19.3 

s  •  v<  • 

32-570-000 

Central 

17.1 

N.  *• 

29-788-000 

Central 

16.4 

H.  Contral 

23-369-000 

E.  Central 

16.1 

W.  Contral 

20-481-000 

W.  Central 

15.3 

S. 

7-596-800 

N.  Central 

15.6 

N.  E. 

7-354-400 

. 

14.8 

E.  Central 

5-865-800 
216-768-000 

S.   . 

16.5  ■  av.  yield 

District 

own,  acres 

:   District 

:  Harvested,  acres 

S.  Central 

3-116-000 

S.  Central 

3-022-000 

s.  • 

2-737-000 

s.  . 

2-476-000 

Contral 

2-375-000 

Central 

2-326-000 

U.  Central 

1-633-000 

.  Central 

1-556-000 

W.  Central 

1-512-000 

. 

1-401-000 

N.   - 

1-487-000 

W.  Central 

1-343-000 

3  •  E» 

530-400 

S.  E. 

512-000 

N.  E. 

385-000 

N.  E. 

381-200 

E.  Central 

372-600 

E.  Central 

363-000 

Total 

14-147-666 

13-361-666 

Carry-over 

The  carry-over  of  wheat 

both  into  the 

1946  harvest  and  out 

of  the  1946  crop  year  was 

extremely  small; 

consequently,  carry- 

over*  if  included  in  production  figures*  as  shown  previously, 

did  not  materially  change 

the 

production  estimate.  Pinal 
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analysis  showed  a  three  million  bushel  increase  in  production. 
This  small  carry-over  resulted  from  the  unusually  large  demand 
for  wheat  and  wheat  flour  during  the  1945  and  1946  crop  years* 
The  crop  analysis  presented  shows  that  off -farm  and  on-farm 
stocks  decreased  from  1946  to  1947  from  5,007,000  to  4,025,000 
bushels  for  off -farm  stocks,  and  from  4,159,000  to  2,168,000 
bushels  for  on-farm  stocks,  despite  the  bumper  production  of 
wheat  for  the  1946  crop. 

Seeding,  Growing  and  Harvesting  Conditions 


Total  wheat  acreage  in  Kansas  for  1946  was  14,147,000 
acres.  The  need  for  greater  world  production  of  wheat  and  the 
generally  favorable  weather  at  seeding  time  accounted  for  this 
large  acreage  sown.  Table  2  shows  the  south  central,  southwest 
and  central  areas  far  above  the  other  regions  of  Kansas  in 
acreage  sown.  The  same  areas  are  also  well  above  in  acres 
harvested.  The  year  1946  was  not  good  for  favorable  crop  pro- 
duction, the  period  July  1,  1945  to  May  30,  1946  being  one  of 
the  driest  on  record.  Only  a  high  general  rainfall  the  last  of 
May,  1946  saved  a  crop  considered  practically  lost.  Total  rain- 
fall for  the  year  was  26«48  inches.  Temperature  was  definite- 
ly moderate  throughout  the  crop  growth.  The  early  winter  months 
of  1946  were  mild;  there  was  very  littlo  zero  or  sub-sero  tem- 
perature during  the  winter  of  1945-1946.  The  spring  weather 
in  February  and  March  advanced  the  wheat  prematurely,  making 


it  more  susceptible  to  a  later  delayed  frost  damage.  There 
were  three  setbacks  retarding  crop  growth,  beginning  with  a 
free«e  on  May  11»  1946,  causing  sterility  in  the  growing  plant. 
On  May  30,  1946»  a  severe  hail  stom  damaged  the  winter  wheat 
by  approximately  15-30  per  cent.  Lastly,  a  summer  drought 
followed  which  further  retarded  proper  crop  growth  for  suitable 
harvesting.  The  harvest  months  of  June,  July  and  August,  1946 
were  all  under  normal,  due  to  the  lack  of  sufficient  moisture. 
Viewed  as  a  whole,  the  1946  crop  out  of  Kansas  did  not  have 
good  or  even  fair  growing  conditions,  regardless  of  the  bumper 
production  figure  for  the  year.  That  these  poor  growing  con- 
ditions were  in  part  responsible  for  the  inferior*  baking  qual- 
ity of  the  wheat  cannot  be  denied,  but  other  factors,  such  as 
varietal  selection,  also  played  an  important  role  in  the  bak- 
quality  aspect  of  the  wheat, 

QUALITY  CHABACT:      OS 


In  this  study  the  dough  quality  of  the  1948  Kansas  wheat 
crop  was  determined  mainly  by  the  analysis  of  dough  develo;  - 
ment  curves.  Quality,  as  derived  from  these  curves,  was 
judged  as  either  desirable,  averar-o,  or  undesirable.  When 
available,  protein  and  test  weight  were  considered  as  sepa- 
rate quality  factors  for  wheat  originating  in  a  particular  area 
within  Kansas. 
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Determination  by  Mixing  Curves 

The  material  used  consisted  of  some  three  hundred  mixing 
curves  obtained  from  Shellabargers ,   Inc.  in  Salina,  the 
Villiam  Kelly  Killing  Company  in  Hutchinson,  and  the  Kansas 
Milling  Company  in  Wichita.  No  mixing  curves  were  available  at 
Dodge  City  mills.  The  mixing  curves  were  used  to  judge  wheat 
flour  quali-     I  v. ere  of  two  type3.  Those  curves  obtained 
from  the  Kansas  Milling  Conpany  in  Wichita  ,v.rere  run  on  the 
Brabender  Parinogram.  Those  obtained  from  Hutchinson  and  Salina 
were  made  on  the  National  Recording     b  !<!ixer.  Thin  equip- 
ment produces  a  curve  called  a  Mixograph.  Some  of  these  latter 
curves  were  made  from  wheat  meal.  However,  both  type  curves 
are  Indicative  of  mixing  quality.  The  set  of  curves  used  were 
hand  picked;  and,  though  only  covering  a  few  cars  of  wheat  in 
comparison  with  the  total  Kansas  production,  may  well  be  con- 
sidered a  typical  representation  of  the  wheat  grown  in  the 
various  wheat-producing  regions  of  Kansas  in  1946.  All  the 
curves  were  graded  desirable,  average,  or  undesirable  as  to  mix- 
ing quality  on  the  basis  of  that  particular  mill's  determination 
from  whence  they  came  as  to  what  constitute:!  a  desirable  and 
an  undesirable  wheat  for  quality  purposes. 

Relationship  of  Mixing  Curve  to  Quality 


Both  mixograph  and  farinogram  mixing  curvea  were  used  in 
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this  3tudy.  Johnson  and  Swanson  (1942)  observed  that  curves 
obtained  from  sifted  wheat  meals*  as  run  on  the  mixograph, 
are  closely  correlated  to  those  of  flour*  as  xmn  on  the 
farinogram,  in  the  various  characteristics  of  height*  dough 
development  time*  and  th     lea  made  by  the  up  and  down 
slopes  of  tho  curve*  Harris  (1943)  stated  that  the  value  of 
the  mixograph  as  a  supplementary  device  in  the  testing  of  wheat 
qualities  1      rally  becoming  recognised.  The  es titration  of 
dough  properties  from  recording-dough  mixer  curves  has  re- 
ceived marked  attention  in  relation  to  the  prediction  of  baking 
stre  ibbitt     3anasick  in  1943,  m 

1942,  Johnson,  Swanson  an  1  Bayfield  critically  examined  rail- 
ing curves  -ropertlea      Lafclon  to  varietal  qual- 
ity of  Kansas  wheats. 

Larraour»  Working  e    ^olt  (1939)  stated: 

The  greatest  value  of  these  mixing  curves*  protein 
content  being  known*  is  to  identify  the  type  to  which 
a  flour  belongs.  The  curves  tend  to  establish  qualita- 
tive differences  between  flours  that  were  or  were  not 
different  in  bakinc  quality. 

This  would  assume  that  mixing  curves  are  ir.     ive  of  baking 

quality  only  on  the  past  experience  and  application  of  the 

curve  in  predicting  quality.  Past  expe:      assumes  an  actual 

bake;  however,  the  mixing  curve  has  been  developed  today  to  the 

extent  that  it  may  be  used  as  a  predetermination  of  whether  a 

flour  will  or  will  not  be  desirable  for  baking.  Bayfield* 

Workir      Harris  (1941)  showed  that  pattern  differences  be- 
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tween  wheat  varieties  were  greater  than  within  a  variety  as 
observed  on  the  mixing  curve*  They  found  that  the  pattern 
within  a  certain  variety  tended  to  be  more  or  leas  character- 
istic. This  is  signlf leant  because  many  wheat  varieties  may 
be  judged  either  desirable  or  undesirable  for  quality  pur- 
poses largely  on  the  basis  of  these  mixing  curve  patterns, 
provided  the  flour  representing  these  curves  had  once  been 
baked  for  actual  results*  Bayfield,  Working  and  Harris  (1941) 
stated  that  the  question  of  desirability  or  non-desirability 
depends  on  the  market  use  of  the  flour.  The  curves  used  in 
this  thesis  were  all  hard  winter  wheat  curves  and  it  can  be 
assumed  safely  that  these  curves  were  chosen  to  indicate 
bakery  flour  quality.  An  exe     of  a  wheat  variety  worklr 
into  the  desirable  class  In  Kansas  would  be  Turkey.  It  seems 
to  be  favored  In  Kansas  mills  and  therefore  flours  whose 
curves  have  Turkey  characteristics  are  readily  acceptable  as 
bakery  typo  flour.  In  other  v/ords,  this  flour  would  not  re- 
quire the  actual  bake;  it  would  be  accepted  on  the  basis  of 
its  mixing  curve  character!.       It  is  in      a  way  that  the 
mixing  curve  may  be  used  commercially  as  a  predetermination  of 
baking  quality.  Indeed,  r.any  commercial  bakers  today  will 
so  far  as  to  aooept  or  r     a  car     lour  solely  on  the 
basis  of  the  mixing  curve.  "The  curve  provides  a  pictorial 
rossion  of  some  dough-hand!     r-opertles  of  ft  flour;  it 
provides  data  about  >  flour  hitherto  lacking »"  according  to 
Bayfield,  Working  and  Harris  in  1941.  These  dough-handling 
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properties  of  a  flour  are  more  important  to  the  commercial 
baker  than  they  are  to  the  laboratory  technician. 

Johnson,  Swanscn  and  Bayfield  (1943)  proved  that  there 
was  a  positive  correlation  between  the  mixing  curves  of  Ten- 
marq,  Turkey,  Comanche,  Kawvale,  Pawnee,  Hebred  and  Blackhull 
varieties  and  grain  and  texture  of  the  finished  loaf  of  bread. 
They  also  found  the  flour  baked  from  those  curves  represent- 
ing Chief kan,  Cheyenne  and  Early  Blackhull  varieties  re- 
sulted in  a  loaf  of  bread  with  open  grain  or  heavy  cell  walls. 
Tenmarq  exceeded  all  other  samples  observed  in  crumb  color. 

Mention  was  made  above  of  mixing  curve  characteristics. 
Geddes,  Aitken  and  Fisher  (1940),  in  studying  the  relation- 
ship between  the  farinogram  and  the  baking  strength  of  some 
western  Canadian  wheat  varieties,  observed  several  definite 
characteristics  of  the  mixing  curve.  First  was  the  dough  de- 
velopment time  or  the  mixing  time  required  to  produce  a  dough 
of  maximum  consistency.  This  mixing  time  was  found  to  de- 
crease with  increments  of  protein  up  to  12  per  cent  and  then 
tended  to  increase  as  protein  content  became  greater.  Johnson, 
Swanson  and  Bayfield  (1943)  used  loaf  volume  as  the  chief 
criterion  of  baking  quality  and  observed  that  mlxograra  char- 
acteristics tended  to  reflect  baking  strength  of  a  flour  main- 
ly because  of  the  high  correlation  between  loaf  volume  and 
protein  content  on  the  one  hand,  and  between  pro tela  content 
and  mixogram  characteristics  on  the  other.  This  means  then 
that  the  evaluation  of  baking  strength  by  means  of  the  mixing 
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curve  Invariably  brings  the  factor  of  protein  content  into  the 
picture »  at  least  when  referring  to  loaf  volume  as  a  criterion 
of  bakinr  strength. 

The  second  curve  characteristic  may  be  observed  as  a 
group.  Johnson,  Swanson  and  Bayfield  (1945)  studied  the  curve 
characteristics  of  height*  width  and  weakening  angle  of  the 
mixogram  and  failed  to  establish  any  significant  correlation 
between  these  curve  characteristics  and  loaf  volume  independent 
of  protein  content*  Again  the  association  established  was  be- 
tween loaf  volume  and  protein  content  on  the  one  hand,  and 
between  protein  content  and  mixing  curve  characteristics  on  the 
other.  Consequently,  protein  content  must  be  known  before  any 
real  estimate  of  baking  quality  may  be  made.  It  is  recognized 
generally  today  that  the  majority  of  flours  representing  curves 
of  either  the  mlxograra  or  the  farinogram  have  already  been 
analyzed  for  protein  content. 

In  what  is  generally  recognized  as  the  best  article  on 

the  relationship  of  mixograma  to  baking  quality,  Johns 

Swanson  and  Bayfield  (1943)  concluded! 

The  most  important  use  of  the  mixogram  appears 
to  be  that  of  furnishing  information  that  supplements 
baking  data.  It  give3  information  regarding  mixing 
requirements,  mixing  tolerance  and  varietal  pattern. 
The  varietal  pattern  tends  to  establish  qualitative 
differences  between  flours  that  may  or  may  not  have 
different  baking  qualities.  In  this  way  flours  of 
known  inferior  baking  qualities  may  be  readily  dis- 
tinguished and  discarded  as  unsuitable  for  bread 
maklr:  . 

D.  V?»  Kent-Jones  an,!  A.  J.  Amos  (1947)  wrote  concerning 
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the  farinogre: 

It  must  not  be  thought  that  tho  farinograra  In- 
variably gives  results  which  check  up  with  baking 
knowledge  and  experience*  but  it  has  the  advantc 
of  being  a  well  constructed  machine,  capable  of 
being  operated  by  comparatively  unskilled  workers  and 
which  gives,  with  all  other  workers,  the  same  results 
for  a  given  flour.  General  opinion  is  that  the 
machine  is  substantially  helpful  in  diagnosing  flour 
strength  and  potentialities.  The  farlnograph  is 
particularly  helpful  in  recording  the  dough  character- 
istics of  a  flour  found  to  be  useful  for  a  certain 
special  purpose,  as  other  flours  intended  for  this 
particular  purpose  shoul   '  8  similar  far:     as* 

Johnson,  3wanson  and  Bayfield  claimed  that  the  varietal 
pattern  tends  to  establish  qualitative  differences  between 
flours  that  may  or  may  not  have  different  baking  qualities. 
An  explanation  of  the  terra  baking  quality  seems  proper.  Any 
flour  of  good  baking  quality  is  one  which  could  be  placed  in 
any  one  of  a  number  of  bakeahopsj  and,  under  the  varied  con- 
ditions of  each  of  these  shops,  would  produce  a  good  loaf  of 
bread.  Factors  such  as  good  color,  adequate  protein  to  re- 
tain the  gas  produced  during  fermentation,  and  above  all, 
tolerance  to  both  mixing  and  fermentation  are  assumed  in  a 
good  baking  quality  flour.  The  mixograph  curve  does  not 
measure  fermentation  time  or  fermentation  tolerance  in  any 
way.  Thus,  It  does  not  measure  taking  quality  directly.  It 
does  measure  mixing  time,  dough  elasticity,  steepness  of  the 
ascending  slope,  characteristics  of  the  curve  peak,  whether 
sharp  or  rounded,  general  width  and  height  of  the  curve  and  the 
rapidity  with  which  any  flour  might  break  down  after  severe 
aeohanical  treatment.  These  factors  are  closely  related  to 


16 


baking  phenomena.  It  also  established  qualitative  difference* 
between  wheat  varieties  to  a  reasonably  accurate  degree.  The 
curves  of  the  varieties  in  each  class  are  usually  similar  to 
each  other,  all  having  the  same  type  curve  which  permits 
differentiating  one  class  froze  the  other.  Therefore,  any  par- 
ticular curve  may  be  classified  as  either  "good*  or  "poor"  and 
in  this  way  flours  of  known  inferior  baking  qualities  may  be 
recognized  and  discarded  as  unsatisfactory  for  bread  bakin  . 
It  should  be  restated  that  the  curves  are  only  indicative  of 
bakinn  quality  on  the  experience  of  previous  actual  bakes. 
Once  a  flour  has  been  classified  as  "poor"  for  baking  on  this 
basis,  then  the  mixing  curve  representing  that  "poor"  flour 
may  be  applied  as  an  indicator  of  what  that  flour  will  do  in 
the  future  under  other  baking  tests.  This  would,  to  a  certain 
degree,  eliminate  the  baking  test  for  a  flour  whose  mixing 
curve  was  known  to  classify  as  "poor". 

On  the  other  hand,  the  commercial  baker  could  advan- 
tageously use  tho  data  on  a  "good"  mixing  curve  and  be  assured 
that  the  flour  would  perform  satisfactorily  in  the  bakeshop. 
Johnson,  Swanson  and  Bayfield  (1943)  showed  that  overmlxing 
decreased  loaf  volume.  Consequently,  a  "good"  mixing  curve 
should  have  a  reasonably  lonr  mixing  time  in  which  the  dough 
would  be  properly  developed.  Any  flour  necessitating  too  long 
a  mixing  time  would  not  be  acceptable  as  bakery  type  flour  be- 
cause of  the  time  involved  in  mixing  and  the  decrease  In  the 
quality  of  the  finished  loaf.  The  mixing  curves  indicate,  in 
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the  time  required  to  roach  the  peak  of  the  curve,  the  relative 
amount  of  mixing  any  flour  will  need  in  taking'  if  an  optimum 
mix  is  to  b©  used.  Thus  the  curves  indicate  raisin,  quality, 
a  direct  criterion  of  baking  quality. 

As  for  some  of        r  characteristics  of  mixing  curve* 
such  as. height 9  width,  breakdown  after  reaching  tho  peak  and 
steepness  of  the  asce:     jlope,  they  are  not  directly  re- 
lated to  baking  quality*  They  aro  pattern  differences  estab- 
lished by  previous  research  on  the  mixing  curve  which  today 
allow  the  baker  to  classify  flour  as  either  "good"  or  "poor" 
for  baki     eposes.  That  flour  is  Judged  by  these  curves 
oannot  be  denied;  they  will  probably  never  be  substituted  for 
the  actual  '..     test,  but  they  do  provide  accessory  informa- 
tion indirectly  related  to  baking  quality*  The  mixing  curve 
to  some  extant  has  revolutionized  the  judging  of  flour  quality 
in  the  milling  industry. 

It  is  possible  t         ood  loaf  of  bread  from  poor 
variety  wheats  if  the  flour  is  handled  properly  from  the  stand- 
point of  mixing  time,  fomentation  time  and  other  factors* 
However,  many  poor  variety  wheats,  often  characterized  by  a 
short  mixing, time,  do  not  have  sufficient  mixing  and  fermen- 
tation tolerance  to  justify  their  use  in  numerous  bakesheps 
all  over  the  country  where  conditions  are  always  different* 
Thus,  to  meet  tho  varied  conditions  existing  in  different  bake- 
shops,  the  flour  representing  the  "good"  variety  mixogram  inay 
be  identified  as  possessing  the  uniformity  of  strength  and  mix- 
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ing  tolerance  necessary  in  all  type  bakeshops*  The  first  and 
second  curves  of  Plate  I  show  unfavorable  an  -J!  favorable  dou 
development  curves,  respectively.  The  first  curve  woiild  be 
unsatisfactory  for  baking  quality  because  It  Is  a  "poor"  varie- 
ty wheat  showing  little  e     mixing  tolerance  as  the  curve 
rises  and  falls  suddenly.  The  favorable  dough  development 
curve  would  be  satisfactory  for  baking  quality  as  it  falls  Into 
the  "good*  variety  curve  class  havinr  the  mixing  tolerance  and 
other  pattern  requisites  conducive  to  good  baking  quality.  It 
will  be  noted  that  a  peak  was  maintained  for  some  length  of 
time,  then  gradually  fell  off. 

The  following  data  show  one  system  by  which  the  farino- 
gram  curves  were  graded*  Other  sy3toma  may  be  used  fc:    ling 
these        urves,  but  tho  objective  is  the  same;  namely,  to 
determine  mixing  quality.  The  action  of  the  farinogram  is 
similar  In  thoory  and  results  to  the  mixogramj  the  former  has 
a  gentle  kneading  action  on  tho  dough*  the  latter  a  rigorous 
mixing  action. 


Mixing  time  M 
Blend     7  &  over  (mln.) 
Good      8-7 
Pair      4-5     " 
Poor      4  &  under  " 


Index  (v;) 

Blond  Under  80 
Good  80  -  90 
Fair        90  -  110 

Poor  110  &  over 


The  above  figures  were  taken  from  curves  used  in  this 
thesis.  Farinogram  curves  are  Indicative  of  baking  quality 
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in  that  absorption,  mixing  tin©,  nixing  tolerance,  dough 
elasticity  and  p     of  breakdown  during  severe  mechanical 
treatment  are  readily  observed.  The  question  of  varieties 
does  not  play  so  important  a  part  as  it  does  in  dough  devel- 
opment curves*  Far in  ay  test  flour  blendn  rather 
than  wheat  meal  and  the  flo     /  already  have  lost  its  iden- 
tity as  to  variety  of  the  wheat  used.  The  factors  "M",  nixing 
time,  and  "W*,  mixing  tolerance,  aro  used  mainly  in  determin- 
ing whether  or  not  each  curve      be  judged  as  favorable  or 
unfavorable  as  to  baking  quality .  Again,  as  in  dough  devel- 
opment curves,  the  curves  were  classified  into  "good"  or 
";ioorn  categories.  The  letter  nW*  may  be  considered  as  a 
reasonably  fair  index  showing  mixing  tolerance  and  ultimately 
the  strength  of  the  flour  under  consideration. 

The  third  and  fourth  curves  on  Plate  I  show  unfavorable 
and  favorable  farinograra  curves,  respectively*  The  third 
curve  has  an  WM"  of  5,  a  "W*  of  120,  and  would  be  considered 
a  poor  flour  for  baking  purposes.  The  fourth  curve  shows  an 
"M"  of  4-3/4,  a  WW"     0  and  is  considered  for  all  practical 
purposes  as  dosir -ble  for  baking  quality  purposes.  In  other 
words,  the  flour  represented  in  the  fourth  curve  should  stand 
up  well  when  mixed  and  baked.  This  mixing  time,  "If,  ar 
mixing  tolerance,  "W*1,  data  aro  presented  as  examples  whereby 
any  particular  farinogram  curve  may  be  judged  as  either  favor- 
able or  unfavorable  for  bakin,     -ity»  The  flour  of  a  curve 
in  the  "poor"  category  would  probably  not  be  regarded  as 


EXPLANATION  OP  PLAT 


Curve  #1  -  An  example  of  an  undesirable  dough  de- 
velopment curve  showing  little  or  no  mixing 
toleranoe. 

Curve  #S  -  A  desirable  dough  development  curve 
showing  greater  mixing  tolerance  than  curve  #1. 
The  gradual  descent  of  the  curve  from  its  peak 
in  curve  #2  should  be  compared  with  curve  #1< 

Curve  #3  -  An  undesirable  mixing  curve  as  run  on 
the  Brabender  Parlnogram. 

Curve  #4  -  A  desirable  farinogram  curve.  As  in  the 
dough  development  curves,  the  fairly  abrupt 
descent  or  gradual  tapering  of  the  curve  from 
its  peak  is  important  in  determining  mixing 
tolerance  arid  ultimately  an  indication  of  the 
bakln;  strength  of  the  particular  wheat  or 
flour  under  study. 


adaptable  to  baking.  The  f orientation  tolerance       VB* 

fc  bo  satisfactory  f         iho  majority  of  bakeshops 
across  the  country.  Though  many  large  shops  prefer  short  nix- 
time  flours  as  time  saving  factors,  the  same  flourt  above 
all,  Stat  have  proper  mixing  and  ferme    Lob  tolerance.  But 

morally  speaking,  the  "blend"  classes  of  curves 

represent  flours  which,  all  other  factors  being  satisfactory, 
would  show  rood  tolerance  to  mixing  and  fermentation.  If  a 
flour  can  classify  as  "g  curve,  then  it  is 

reasonably  safe  to  assume  that  the  same  flour  will  show  proper 
fermentation  tolerance  in  all  types  of  bakeshops  where  condi- 
tions are  most  varied  and  mechanic.?!  punishment  rrould  3eldc 
if  ever,  be  the  same*  By  way  of  explanation,  the  wheat  from 
a  "blend"  curve  will  often  be  blended  wi '  ■  "poor" 

curve,  obtaining  a  satisfactory  blond  which  may  satisfy  I 
qulrenonts  for  a  part     p  bake  shop.  The     kg  curve  thus 
onables  the  miller  to  utilize  to  some  extor.t'  his  inferior 
quality  wheat  by  blending  it  with  his  superior  quality  wheat. 
Tho  q         over-toleranoe  deserves  attention  and  It 
should  be  remembered  that  over-tolerance,  usually  observed  in 
a  long  and  flat  curve,  may  be  as  detrimental  as  under-tolar- 
ance,  usually  seen  in  a  short  and  abruptly  descending  curve. 
The  farinogram  curves  were  all  graded  with  this  in  mini.  If  a 
flour  required  15-20  minutes  mixing  time*  it  would  obviously 
outlive  its  own  usefulness  for  most  commercial  purposes. 
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Other  Quality  Factors  Used 

Baking  quality  was  judged  mainly  by  the  classification; 
i.e*,  favorable  or  unfavorable,  into  which  each  mixing  curve 
fell*  If  a  curve  was  judged  "good"*  then  the  wheat  represent- 
ing that  curve  was  considered  satisfactory  for  the  desired 
objective  —  a  good  loaf  of  bread*  However,  test  weight  and 
protein  factors  were  obtained  and  such  data  were  used  as  Im- 
portant quality  factors  in  conjunction  with  the  information 
submitted  on  "good"  or  "poor"  mixing  curves  to  determine  bak- 
quality.  Tc3t  weight  and  protein  data  were  not  available 
on  every  curve  from  the  three  Kansas  markets,  but  this  omission 
should  not  materially  affect  the  basic  conclusions  drawn  as  to 
quality*  Two  diagrams  are  later  presented  to  show  how  these 
test  weight  and  protein  factors  were  used  as  measures  of  wheat 
quality.  In  most  cases,  each  curve  represented  one  car  of 
wheat,  but  in  some  eases  as  many  as  80  cars,  though  this  was 
exceptional. 


Terminal  Markets  Chosen  for  study  of 
Inspected  Graded  Receipts 


The  major  terminal  markets  chosen  for  a  study  of  the  yearly 
inspected  receipts  into  those  markets  were  Kansas  City,  Missouri, 
St*  Joseph,  Missouri  and  all  internal  Kansas  markets*  Wheat  en- 
tering these  markets  was  not  all  Kansas  wheat,  but  these  three 
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rackets  wero  used  as  a  logical  destination  for  the  majority  of 
Kansas  wheat*  statistics  presented  showed  that  approximately 
72  per  cent  of  the  wheat  received  at  the  three  designated  mar- 
kets was  Kansas-raised  wheat*  Laboratory  mixing  curves  were 
not  obtained  from  the  above  markets;  they  wero  procured  from 
the  three  internal  Kansas  markets  of  Saline,  Hutchinson  and 
Wichita*  because  the  origin  of  the  wheat  on  the  mixing  curves 
was  definitely  known  to  bo  within  Kansas*  whereas  some  wheat 
into  Kansas  City  and  St*  Joseph  may  have  originated  in  other 
states* 

Data  on  yearly  Inspected  receipts  Into  internal  Kansas 
markets*  Kansas  City ,  Missouri  and  St*  Joseph.  Missouri  are 
presented  to  show  a  breakdown  of  the  numerical  end  special 
grades  of  wheat  received  at  these  markets  during  the  crop  year 
1946.  The  same  markets  will  later  be  used  to  show  the  dis- 
appearance of  the  1946  Kansas  crop*  St.  Louis.  Missouri  might 
have  been  included;  but.  upon  observation*,  the  receipt  figures 
for  winter  wheat  at  St*  Louis  were  small  oompared  with  those 
of  the  other  markets*  Thus*  St.  Louis  was  omitted  from  any 
discussion  mainly  on  the  basis  that  most  of  the  wheat  entering 
St*  Louis  was  soft  wheat* 

Table  3  shows  inspected  receipts  of  hard  red  winter  wheat 
at  the  listed  markets  within  Kansas*  at  Kansas  City,  Missouri 
and  St.  Joseph,  Missouri  from  July  1,  1946  to  June  30,  1947, 
carloads  only*  Assuming  110,000  pounds  of  wheat  to  a  car-load 
and  dividing  by  60,  1833  bushels  would  equal  one  carload  of 
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wheat.  Therefore*  it  was  assumed  that  each  carload  contained 
1800  bushels  of  wheat. 

Analysis  of  Table  3  showed  that  over  85  por  oent  of  the 
total  inspected  receipts  at  Kansas  markets  graded  No.  1  or  No» 
2  wheat.  The  wheat  into  Kansas  City,  Missouri  and  St.  Joseph, 
Missouri  was  predominantly  No.  1  and  Ho.  2.  These  two  grades 
accounted  for  about  80  por  cent  of  tho  total.  Thus,  the  wheat 
of  the  1946  crop  in  general  was  not  graded  down  heavily  be- 
cause of  low  test-weight,  excess  damage  or  foreign  material. 
Sample  grade  wheat  into  Kansas  markets  was  5*3  per  cent  of  the 
total  receipts,  which  is  fairly  normal.  Special  grades  were 
receipts  shown  in  addition  to  tho  numerical  grades  and  therefore 
must  be  added  to  the  latter  to  obtain  total  inspected  receipts 
at  the  designated  markets.  Total  tough,  light  smutty,  smutty 
and  weevily  percentages  were  calculated  on  the  basis  of  special 
grades  received  at  the  markets  given.  Total  numerical  and  sample 
grade  percentages  were  calculated  on  tho  basis  of  total  numeri- 
cal grades  received.  Table  3  shows  that  19  per  cent  of  the 
special  grades  received  at  Kansas  markets  was  classified  as 
"tough"  wheat.  This  means  that  almost  20  per  cent  of  all  special 
grade  wheat  into  Kansas  markets  contained  over  14.5  per  cent 
moistur* 

Table  4  is  a  summary  of  Table  3  converted  to  bushels.  Sum- 
mary figures  were  obtained  by  multiplying  the  total  number  of 
cars  received  at  each  of  the  three  stations  (the  Kansas  stations 
being  considered  a  single  station  for  this  purpose)  by  1800  to 
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Table  4.  Summary  of  inspected  receipts  at  all  Internal 
Kansas  markets,  Kansas  City,  Missouri  and 
St.  Joseph,  Missouri. 


Markets 


Receipts  (bushels) 


Numerical  grades 

Total  Kansas 
Kansas  City,  Missouri 
,  Joseph,  Missouri 

Total 


203,045,400 
55,047,600 
15,269,400 

275,362,400 


Special  grades 

Total  Kansas 
Kansas  City,  Missouri 
.  Joseph,  Missouri 

Total 

Total,  both  erades 


28,468,800 
3,828,600 
1,072,800 

33,370,200 
306,732,600 


28 


obtain  inspection  figures  in  bushels.  Again,  it  should  be 
emphasized  that  306,732,600  bushels  did  not  all  represent 
Kansas-raised  wheat,  but  it  is  reasonably  accurate  to  state 
that  72  per  cent  of  this  figure  represented  wheat  raised  with- 
in the  State  of  Kansas* 

Estimation  of  Baking  Quality 


The  baking  quality  of  the  1946  Kansas  wheat  crop  was  es- 
timated by  analyzing  a  series  of  mixing  curves  from  Salina, 
Hutchinson  and  1  iohita'.  First,  some  300  cars  oiLwheat  were 
plotted  according  to  county  origin  on  the  basis  of  desirable, 
average  and  undesirable  wheat,  usinr  dough  development  curvea 
and  farinorram  curves.  It  was  observed  that  certain  areas 
seemed  to  produce  wheat  of  a  desirable  nature,  while  other  more 
numerous  areas  seemed  to  produce  wheat  of  an  undesirable  classi- 
fication. Figure  2  shows  the  general  area .separation  of  desir- 
able, average  and  undesirable  wheat  on  the  basis  of  the  mixing 
curves  studied.  The  major  terminal  market  of  Dodge  City  was 
omitted  because  of  inaccessible  records.  Sallna,  Hutchinson 
and  Wichita  were  chosen  because  they  represented  three  markets 
which  milled  wheat  from  all  of  tho  major-  wheat-producing  areas 
of  Kansas.  The  data  presented  on  quality,  while  not  oomplete 
for  the  whole  Kansas  crop  of  1946,  were,  nevertheless,  ade- 
quate Information  to  reach  a  conclusion  on  the  quality  in  gen- 
eral of  the  1946  Kansas  crop. 
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All  car  origins  U3ed  as  preliminary  data  in  making  Fig. 
2  were  specific  in  that  the  town  originating  the  car(s)  of 
wheat  was  given  on  each  mixing  curve.  One  exception  was  the 
case  of  41  cars  into  Lawrence,  Kansas  for  the  Kansas  Milling 
Company  of  Wichita.  E^.act  wheat  origin  lacking  in  this  in- 
stance, the  cars  were  plotted  generally  near  the  Union  Pacif- 
ic tracks  in  western  Kansas,  assuming  that  the  wheat  was 
tracked  into  Lawrence  by  the  Union  Pacific  Railroad. 

The  desirable  and  undesirable  wheat  area3  in  Fig.  2  are 
well  outlined  in  that  a  certain  locality  oould  be  generally 
regarded  as  producing  either  good  or  poor  wheat  as  far  as  bak- 
ing quality  was  concerned.  The  average  wheat  appeared  to 
spread  all  over  the  map*  Some  counties  were  omitted,  in  that 
the  mixing  curves  used  did  not  show  wheat  originating  in  these 
particular  counties.  It  was  attempted  to  isolate  areas,  not 
counties,  and  therefore  some  overlapping  was  inevitable. 

Figure  3  shows  the  protein  quantity  by  counties  of  wheat 
received  at  sallna  and  Hutchinson.  Careful  analysis  of  Figs* 
2  and  3  gave  two  findings s  First,  the  best  quality  wheat 
raised  in  Kansas  started  i;i  the  upper  western  tier  of  counties 
of  Thomas  and  Sheridan,  and  extended  eastward  to  the  upper  east 
central  portion  of  the  state.  From  the  east  central  region  the 
high  quality  wheat  abruptly  dropped  into  the  south  central 
area.  The  poorest  quality  wheat  raised  in  Kansas  was  definite- 
ly in  the  southwestern  counties  where  few,  if  any,  desirable 
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wheats  originated  in  1946 •  These  wheats  were  Judged  on  the 
basis  of  mixing  curves*  examples  of  which  are  shown  in  Plate 
I.  Secondly,  combining  protein  with  wheat  quality*  the  de- 
sirable wheats  had  a  lower  protein  content  than  the  undesir- 
able wheats.  This  means  that  wheats  from  southwest  Kansas  in 
1946  contained  high  protein  quantity,  but  Inferior  wheat  qual- 
ity. This  is  significant  in  that  high  protein  wheats  gener- 
ally tend  to  bake  well. 

Figure  4  showed  the  relationship  of  decreasi:     tein 
quantity  to  counties  giving  the  numbor  of  incoming  cars  at 
Salina  and  Hutchinson,  and  the  desirability  or  nondesirabll- 
ity  of  these  cars  on  the  basis  of  mixing  curves.  Each  1"  bar 
represents  at  least  one  car  of  wheat  and  often  more,  because 
one  mixing  curve  was  sometimes  run  on  two  or  more  cars  of  sim- 
ilar protein  content.   Hhen  cars  of  wheat  were  predominantly 
favorable  or  unfavorable  from  one  county,  one  bar  was  used. 
Otherwise,  favorable,  average  and  unfavorable  wheats  may  all 
have  been  plotted  from  the  same  county.  In  most  cases,  only 
one  protein  content  appeared  on  the  mixing  curve.  The  peak  of 
each  lw  bar  represents  the  protein  range  into  which  each  car(s) 
of  wheat  would  fall  from  that  particular  county.  For  example, 
Stevens  County  shows  one  oar  in  the  13-15  protein  range,  another 
oar  in  the  12-13  ranre.  If  a  bar  is  not  shown  In  any  partic- 
ular case,  as  in  the  12-13  range  of  Kearny  County,  there  was 
no  sample  observed  falling  into  that  range  from  Kearny  County. 
Figure  4  is  a  further  segregation  of  desirable,  average  and 
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undesirable  wheat  areas  on  the  basis  of  decreasing  protein 
content  and  county  origin.  Practically  all  of  the  desirable 
wheat  fell  into  a  lower  protein  range  than  the  undesirable 
wheat.  The  latter  was  mostly  in  the  13-15  protein  ran.  . 
Furthermore,  this  13-15  per  cent  protein  range  generally  cov- 
ered those  counties  of  the  southwest  area  of  Kansas*  The  more 
desirable  wheat  fell  into  the  9-12  per  cent  protein  range 
which  generally  included  the  upper  east  central  tier  of  coun- 
ties »  extending  into  the  mid-southern  area  of  the  state. 
Figure  4  was  thus  well  correlated  with  Fig.  3.  It  showed 
the  number  of  desirable*  average  and  undesirable  cars  from 
various  counties  that  fell  into  the  various  ranges  of  pro- 
tein oontent.  The  number  of  these  cars  was  then  plotted 
against  protein  content  in  Fig.  5  on  tho  basis  of  desirable* 
average  and  undesirable  mixing  curves. 

Figure  shows  In  graphical  form  the  relationship  between 
protein  content  and  estimated  baking  quality  for  the  1946 
Kansas  wheat  crop.  The  majority  of  cars  classified  as  unde- 
sirable for  baking  quality  came  from  the  high  protein  range  of 
from  13  to  15  por  cent.  The  greatest  number  of  cars  classified 
as  desirable  were  in  tho  10  to  12  por  cent  protein  ran  . 
Reference  to  Figs*  3  and  4  show  that  the  high  protein  wheat* 
which  was  mostly  undesirable*  predominated  in  tho  southwestern 
counties*  while  the  lower  protein  wheat  of  more  desirable  qual- 
ity originated  in  the  upper  west  central  and  central  counties. 

In  general,  the  dough  development  curves  classified  as 
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seeded  to  follow  the  grcu;:.  of  curves  judged  desirable 
as  plotted  in    .  5«  Since  a  majority  of  these  average 
curves  representing  cars  of  wheat  foil  into  tho  lower  and  more 
desirable  protein  range*  it  would  be  reasonably  safe  to  assume 
that  these  curves*  while  not  representing  wheat  varieties  of 
an  absolutely  desirnblo  naturu,  c     jo  regarded  as  desirable 
varieties  for  baking  for  all  practical  purposes.  If  tho  pro- 
tein quality  of  the  more  desirable  curves  was  not  sufficient 
to  produce  proper  tolerance  in  the  bakeshop,  it  was  found 
necessary  in  1946  to  obtain  Spring  wheats  from  Montana  and 
blond  them  with  the  desirable  and  average  varieties  grown  in 
Kansas  during  that  year.  By  doing  this,  the  superior  lover 
protein  whaat3  of  Kansas  wore  sufficiently  strengthened  in 
protein  to  produce  the  proper  baking  characteristics.  The  best 
dough  development  curves  obtainable  showed  the  wheat  originating 
in  Dickinson  and  Ottawa  counties,  (ref.  I  '  .  a 

protein  content  well  under  10  per  cent.  The  wheat  of  the  poor- 
est curves  obtained  originated  in  Grant  and  Haskell  counties 
with  a  protein  content  of  from  13  to  15  per  cent.  Naturally, 
these  two  curves  represented  extremes  of  all  curves  procured, 
but  they  do  substantiate  the  fact  shown  elsewhere  in  this 
study  that  the  high  protein  wheats  of  the  1946  Kansas  crop,  as 
judged  by  mixing  curves,  were  not  conducive  to  desirable  bak- 

quality.  lor  could  these  varieties  be  properly  blended  In 
largo  quantities  without  causing  severe  setbacks  in  the  baking 
process.  This  was  especially  true  of  wheats  from  the  South- 
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west,  and  to  a  certain  extent,  from  the  lower  west-central 
regions  of  Kansas.  Evidence  exists  today  showing  that  poor 
varieties  of  wheat  were  planted  which  resulted  in  a  high 
protein,  a  high  test-weight,  but  a  very  undesirable  dough  de- 
velopment curve* 

The  test-weight  of  71  cars  into  salina  was  plotted  on  the 
basis  of  dough  development  curves  in  Fig.  6.  Despite  the 
amall  number  of  cars  observed,  the  graph  in  Fig.  6  showed  a 
definite  trend.  More  cars  of  desirable  wheat  from  a  baking 
quality  standpoint  fell  within  tha  test-weight  range  of  53-60 

more  cars  of  undesirable  wheat  from  the  same  standpoint 
fell  within  the  test-weight  range  of  60-63  pounds  per  bushel. 
In  other  words,  more  wheat,  classified  as  desirable  varieties 
on  the  basis  of  dough  development  curves,  came  into  Galina  at 
a  lower  test-weight  (53-60)  than  at  a  higher  test-weight 
(above  60  pounds  per  bushel).  There  seemed  to  be  little,  If 
any,  correlation  between  hi      t-weight  and  desirable  baking 
quality  for  wheat  brought  into  ::<alina  from  the  1946  Kansaa 

ere  was  a  positive  correlation  between  low  te 
weight  (58-60)  and  desirable  baking  quality  in  that  the  de- 
sirable curve  in  Pig.  6  starts  to  rise  in  number  of  cars  re- 
ceived at  57-58  pounds  per  bushel,  reaching  a  peak  of  11  cars 
at  59-60  pounds.  At  any  te3t-woight  above  60  pounds,  this  de- 
sirable curve  tends  to  decline  in  number  of  cars  received, 
rOaching  0  at  "  -   pounds  per  bushel.  The  correlation  between 
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Fig.  5. The  correlation  between  increasing  protein  quantity  and  a 

representative  number  of  incoming  cars  at  Saline  and  Hutchin- 
son baaed  on  mixing  curves  for  the  same  cars  of  wheat. 
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Teat  Weight  per  Buahel 

6.  The  correlation  between  teat  weight  per  bushel  and  a  repre- 
aentatlve  number  of  incoming  oara  at  Salina  based  on  mixlna 
curves  for  the  aame  cara  of  wheat.  Mixing 
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high  test-weight  (above  60)  and  undesirable  bakinr  quality  is 
also  observed  in  that  there  were  only  six  cars  received  of 
undesirable  wheat  at  the  test-weight  range  of  57-60*  while 
there  were  21  cars  received  classified  as  undesirable  at  any 
test-weight  over  60  pounds.  The  undesirable  curve  reached  its 
peak  of  11  cars  at  60-61  pounds  per  bushel.  Thus  the  higher 
te3t-weight  varieties ,  which  generally  contained  greater  pro- 
tein quantity,  were  not  considered  satisfactory,  on  the 
whole,  for  baking* 

Other  Quality  Determinatlona; 


Figure  7  points  out  further  Interesting  data  on  the  rela- 
tionship between  the  protein  received  at  the  internal  Kansas 
markets  and  that  received  at  Kansas  City,  Missouri,  during  the 
crop  yoar  1946.  First  of  all,  the  wheat  received  at  Salina 
and  Hutchinson  was  known  to  be  all  Kansas  wheat.  The  wheat 
at  Kansas  City,  Missouri  was  mostly  Kansas  wheat,  but  also 
consisted  of  some  Texas,  Nebraska,  Oklahoma  and  Colorado  wheat. 
Kansas  City,  Missouri  wheat  represented  well  over  15,000  cars 
of  wheat  received  throughout  the  1946  crop  year;  Salina  and 
Hutchinson  wheat  represented  only  some  200  cars  received  at 
these  markets  throughout  tho  crop  yoar  1946.  While  by  no  means 
the  total  receipts  at  Salina  and  Hutchinson  for  the  crop  year, 
it  was  stated  previously  that  these  200  cars  were  well  repre- 
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sentative  of  wheat  received  at  these  two  internal  Kansas  mar- 
kets* The  graph  (Fir.  7)  showed  that  the  protein  level  re- 
ceived at  Kansas  City*  Missouri  was  definitely  lower  than 
that  received  at  Salina  and  Hutohlnson.  This  was  probably  a 
favorable  result  in  that  the  Kansas  city  protein*  while  not 
so  high *  must  have  had  better  baking  quality  on  the  whole 
than  the  Salina  and  Hutchinson  wheat.  The  high  protein  wheat 
received  at  the  latter  markets  has  been  proved  to  be  of  an  in- 
ferior baking  quality.  The  lower  protein  wheat  at  Kansas  City 
represented  a  largo  part  of  the  whole  United  states  1946  crop. 
Therefore*  it  was  logical  to  assume  that  the  Kansas  City  wheat 
of  lower  protein  nu  t  have  had  generally  average  to  desirable 
baking  quality.  If  the  wheat  marketed  at  Kansas  City  was  not 
used  eventually  for  baking  purposes*  a  large  supply  of  the 
1946  crop  would  have  been  classified  undesirable  for  bakinf , 
which  was  not  the  case.  Remembering  that  the  Kansas  City 
wheat  also  carao  from  the  other  hard  red  winter  wheat  producing 
states*  it  should  be  stated  that  their  wheat  must  have  been 
somewhat  superior  to  the  southwestern  area  wheat  of  Kansas  for 
the  year  1946.  The  accurate  baking  quality  of  the  many  cars 
received  at  Kansas  City  was  not  obtained*  but  since  it  repre- 
sented Kansas  City's  total  wheat  for  the  year*  and  since  it 
showed  a  comparatively  low  protein*  then  again  the  point  should 
be  emphasised  that  low  protein  wheat  (11-12  per  cent)  gave  the 
best  results  for  desirable  baking  quality  in  1946.  If  the  re- 
ceipts at  Kansas  City  were  analysed  on  a  baking  quality  basis 
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jrage  protein  quantity  received 
;hat  received  at   Kansas   City, 

and  found  to  be  undesirable*  then  practically  the  whole  hard 
winter  wheat  crop  would  have  been  undesirable,  which  was  not 
the  case.  It  was  observed  from  this  study  that  there  defi- 
nitely was  an  area  in  Kansas  from  whence  came  an  undesirable 
wheat  for  baking*   ©lis  area  was  the  southwest  and  lower 
west  central  regions  of  Kansas,  even  extending  into  the  south 
central  area*  This  wheat  nearly  always  carried  a  high  protein 
content. 

Another  possible  reason  for  the  wheats  into  Salina  and 
Hutchinson  carrying  a  higher  protein  than  the  wheat  into 
Kansas  City  was  that  the  former  may  have  come  from  dry  lands 
where  the  moisture  would  have  been  less  and  consequently  the 
protein  greater*  The  wheat  into  Kansas  City  may  have  con- 
tained more  moisture  and  thus  less  protein.  Another  reason 
was  that  the  wheat  into  Salina  and  Hutchinson  was  of  a  vario- 
ty  which  gave  a  high  protein  but  an  inferior  baking  quality* 

Figure  7  showed  an  upward  trend  in  the  protein  content 
of  tsheat  received  at  Kansas  City  during  the  period  November 
tlirough  March*  There  are  two  explanations  for  this  rise  in 
protein  content  of  ears  received  as  the  crop  yaar  progressed* 

First,  the  farmers  and  country  elevators  stored  their 
high  protein  wheat  realising  that  it  probably  would  sell  at  a 
premium  later  in  the  year*  It  generally  is  true  in  the  milling 
Industry  that  all  of  the  wheat  harvested  in  one  crop  year  does 
not  reach  the  terminal  markets  right  at  harvest  time.  As  the 
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need  for  higher  protein  wheat  progresses  through  the  year, 
the  farmer  will  store  sane  of  his  better  wheat  hoping  that 
the  protein  premiums  for  this  wheat  will  rise  somewhat  thus 
allowing  the  farmer  a  greater  remuneration  for  his  better  wheat 
as  the  year  progresses.  This  does  not  mean  there  would  be  no 
market  for  high  protein  wheat  at  harvest  time;  there  is  always 
a  market  for  wheat  containing  desirable  quality  characteris- 
tics* But  the  market  for  it  would  no  doubt  be  rreater  as  the 
year  passed  than  at  harvest  time* 

Secondly,  barring  any  severe  abnormalities  of  moist 
weather,  wheat  which  has  been  stored  properly  and  turned  for 
some  months  usually  will  dry  out  or  decrease  in  moisture*  Any 
comparison  of  increasing  or  decreasing  protein  content  of 
wheat  or  flour  always  should  be  made  on  a  uniform  moisture 
basis*  This  has  been  sot  at  14  per  cent  moisture  by  the  Amer- 
ican Association  of  Cereal  Chemists*  There  is  an  inverse 
ratio  between  the  moisture  content  of  wheat  or  flour  arid  the 
protein  content  of  the  same*  A  decrease  of  one  per  cent  In 
the  moisture  content  of  wheat  under  storage  conditions  would 
show  an  increase  of  about  two-tenths  per  cent  in  protein*  This 
would  account  for  the  higher  protein  wheat  at  the  Kansas  City 
market  toward  the  end  of  the  crop  year*  However,  the  wheat 
having  been  sold  on  the  commodity  market  on  this  protein  basis 
direct  from  country  storage,  and  at  some  moisture  content  under 
14  per  cent,  would  later  on  decrease  in  protein  content  when 
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corrected  to  the  uniform  moisture  basis.  This  would  not  come 
about  until  the  wheat  reached  the  laboratory  for  flour 
analysis* 

The  sudden  decrease  in  protein  during  the  month  of  April 
in  Fig.  7  probably  was  duo  to  tho  fact  that  the  remainder  of 
the  old  crop  was  coming  to  market  before  the  new  crop  was 
harvested.  In  May*  the  protein  started  to  rise  again  as  it 
was  influenced  by  the  new  1947  crop. 

The  monthly  variation  in  protein  for  wheat  into  the 
alina  and  Hutchinson  markets  throughout  the  crop  year  was 
so  irregular  that  it  was  difficult  to  mako  any  observations 
concerning  its  variation.  About  the  only  observation  that 
can  be  made  is  that  it  was  consistently  higher  in  protoin 
than  the  wheat  going  into  Kansas  City  for  the  crop  year. 

Quality  in  General 


After  analysis  of  the  mixing  curves,  protein,  and  test- 
weight,  and  study  of  the  inspected  receipts  from  internal  Kan- 
sas, Kansas  City,  Missouri  and  3t.  Joseph,  Missouri  markets, 
as  well  as  the  average  monthly  protein  roceived  at  Kansas 
City,  Missouri  throughout  the  crop  year  1946,  it  13  possible 
to  reach  several  conclusions  regarding  the  quality  of  the  1946 
Kansas  wheat  crop.  The  crop,  taken  as  a  whole,  was  poorer 
than  average  from  a  baking  quality  standpoint.  Figure  2  showed 
the  desirable  and  undesirable  area  of  Kansas  as  far  as  baking 


44 


quality  was  cone         ro  was  some  good  wheat  produced 
in  1946,  but  there  war.         inferior  wheat  raised  to  call 
the  crop  satisfactory.  I'ha   yield  was  above  average;  protein 
and  test  weight  were  above  average  in  many  areas*  but  in  these 
same  regions  the  baking  quality  was  poor.  Production  or 
bushels  harvested  was  excellent,  but  this  did  not  give  a  de- 
sirable wheat  for  baking.  The  wheat  practica?„ly  all  graded 
No.  1  or  Ko»  2   and  the  number  of  cars  of  special  grade  was  not 
largo.  The  high  protein-high  test  weight  wheat  from  the  lower 
west  central,  southwest  and  south  central  regions  of  Kansas 
was  not  conducive  to  desirable  baking  quality.  Tho  lower 
protein-lower  test  weight  wheat  from  the  east  and  upper  west 
central  aroa  of  Kansas  w..       conducive  to  desirable  baking 
quality.  This  desirable  region  also  extended  somewhat  into 
the  south  central  area  of  tho  state,  Fig.  I 


DISTRIBUTION 


The  quality  of  the  1946  Kansas  crop  was  the  most  I. 
portant  aspect  observed  in  this  study  from  a  milling  point  of 
view»  However,  economically  speaking,  the  distribution  and 
utilization  of  the  same  crop  should  not  be  ignored  for  the 
complete  picture.  Tho  background  of  the  wheat  crop  of  1946 
should  bo  mentioned  in  that  the  demand  for  wheat  was  abnormally 
high  in  both  tho  domestic.     especially,  in  the  foreign  mar- 
kets. The  government  played  a  large  role  in  exporting  wheat  and 
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flour  through  the  Commodity  Credit  Corporation  and  the  Pro- 
duction and  Marketing  Administration.  It  will  be  shown  later 
that  this  export  figure  for  Kansas  wheat  wa3  unobtainable, 
and  consequently  had  to  be  left  as  an  unknown  factor  in  show- 
ing the  distribution  of  the  crop.  The  total  supply  of  wheat 
in  the  United  States,  including  carry-over  for  1946,  was 
1,255,800,000  bushels.  Total  exports,  including  shipments  of 
flour  made  only  from  domestic  wheat,  military  exports  fo- 
European  relief  and  exports  by  the  Department  of  Agriculture 
were  400,000,000  bushels.  These  figures  are  given  to  show  the 
tremendous  exports  of  the  1946  crop.  The  wheat  disappearance 
in  1946-1947  was  the  third  largest  on  record  and  exports  were 
then  at  an  all  time  high. 

Disappearance 


The  distribution  of  the  1946  Kansas  wheat  crop  was  es- 
timated by  a  process  of  elimination.  Method  1  of  Table  5 
shows  disappearance  by  subtracting  grind,  feed  and  seed  fig- 
ures from  total  Kansas  production  leaving  the  unaccountable 
wheat  merchandised  outside  of  Kansas  to  mills  manufactur 
Kansas  hard  wheat  flour  plus  export.  Method  2  of  Table  5 
involves  the  U3e  of  apopulation  and  per  capita  consumption 
figure.  By  subtracting  the  flour  used  in  Kansas  from  the  total 
Kansas  grind  in  method  2,  the  flour  shipped  from  Kansas  is  ob- 
tained. However,  this  latter  figure  is  still  a  part  of  the 


Table  5,  !*ethods  she     the  distribution  of  the  1946  Kansas 
wheat  cro  ■ 


Method  1 

Total  Kansas  production  -  1946 
(including  carry-over ,  Table  1) 


Less*  Wheat  ground  into  flour  by 
internal  Kansas  mills 
3sourl  river  mills 

Less:  Wheat  used  for  animal  and 
poultry  feed 

Less:  Wheat  used  for  seed 


Wheat  merchandised  out- 
side of  Kansas  to  mills 
manufacturing  Kansas  hard 
wheat  flour  ♦  export 


114,136,460 
25,706,808 


6,503,000 
14,994,000 


bu. 
219,729,000 


161,340,268 


58,380,732 


Loss: 


Less: 


Method  2 
Total  Kansas  production  -  1946 


Feed 
Seed 


Para  use 


Total  Kansas  grind  ^ 
Flour  used  in  Kansas 

Flour  shipped  from  Kansas 

Total  acoounted  for 
Farm  use 
Kansas  grind 
Missouri  river  mill  grind 

Wheat  merchandised  outside 
of  Kansas  to  mills  manu- 
facturing Kansas  hard  wheat 
flour  +  export 


6,503,000 
14,994,000 

£l,W,t)66 

114,136,460 
6,544,490 

107,531,970 

21,497,000 
114,136,460 

g5,?'j6,r0" 


219,729,000 


161,340,268 


50,388,732 


1  Based  on  January  1,  1947  population  of  Kansas  and  1946-1947 
U.  S.  per  capita  consumption  in  bushels.  The  figure  assumes 
that  the  flour  was  all  ground  within  the  state,  which  was  not 
the  case* 


47 


total  crlnd.  Both  methods  gave  the  same  results  as  to  total 
wheat  accounted  for  and  were  used  to  show  possible  methods  of 
the  distribution  of  the  1946  Kansas  crop.  All  data  were  cal- 
culated for  the  crop  year  1946,  which  was  July,  1946  through 

June,  1947 . 

Analysis  of  these  two  methods  necessitated  leaving  the 
two  unknown  factors  at  the  end.  Out  of  a  production  of 
219,729,000  bushels  of  wheat  in  Kansas  in  1946,  all  but 
58,388,732  bushels  havo  been  specifically  aocounted  for.  The 
remaining  58,388,732  bushels  were  divided  between  wheat  mer- 
chandised outside  of  Kansas  to  mills  manufacturing  Kansas  hard 
wheat  flour  and  to  the  export  market*  This  must  have  been  the 
case,  because  there  was  no  place  else  for  the  wheat  tc  move. 
Small  as  it  would  have  been  anyway,  the  industrial  use  of  aak- 
inc  alcohol  from  wheat  was  prohibited  by  the  government  during 
that  year.  An  attempt  was  made  to  find  the  amount  of  Kansas 
wheat  exported  during  1946,  but  records  wero  not  available  from 
the  Department  of  Agriculture,  flour  mills,  or  the  Commodity 
Credit  Corporation.  The  Commodity  Credit  Corporation  pur- 
chased the  export  wheat  for  the  government,  but  neither  the 
Washington  nor  the  Kansas  City  office  could  supply  this  data 
by  states.  The  same  problem  was  met  in  attempting  to  acquire 
specific  figures  of  Kansas  wheat  merchandised  outside  of  Kan- 
sas to  mills  manufacturing  Kansas  hard  wheat  flour.  Conse- 
quently, it  was  decided  to  show  the  disappearance  of  the  crop 
in  so  far  a3  specific  figures  were  available,  and  to  leave  the 


balance  of  the  wheat  In  the  two  unaccounted  for  categories 
previously  mentioned. 


Terminal  Earket3  Chosen  as  Grinding 
Centers  for  Kansas  Wheat 


The  markets  chosen  for  grinding  figures  were  (1)  all  in- 
ternal Kansas  mills,  and  (2)  the  Missouri  River  mills  of  Kan- 
sas City  and  St.  Joseph.  These  were  the  same  markets  chosen 
for  the  study  of  Inspected  receipts  at  designated  markets.  It 
will  be  remembered  that  72  per  cent  of  these  inspected  receipts 
was  considered  Kansas  wheat •  Since  all  of  the  wheat  ground  In 
the  Missouri  River  mills  could  not  have  been  Kansas  wheat.  It 
was  decided  to  use  this  72  per  cent  figure  and  thus  assume 
that  approximately  72  per  cent  of  the  wheat  ground  in  the 
Missouri  River  mills  was  Kansas  wheat.  Estimates  from  men  in 
the  milling  field  concerning  this  figure  ran  from  70  to  80 
per  cent. 

The  figure  for  wheat  ground  into  flour  by  internal  Kansas 
mills  through  the  crop  year  1946  was  114,136,460  bushels.  This 
quite  possibly  may  have  been  too  high,  as  some  of  it  was  defi- 
nitely not  Kansas  wheat.  Estimates  on  this  ranged  around  10 
per  cent.  In  other  words,  10  per  cent  of  the  total  wheat  ground 
in  internal  Kansas  mills  during  the  crop  year  1946  was  not  Kan- 
sas wheat.  It  was  known  that  wheat  from  other  areas  came  into 
Kansas  but  the  exact  amount  was  difficult  to  determine*  The 


grinding  figure  for     ..Tial  Kansas  mills  was  complete  in  that 
there  are  70  mills  in  Kansas  and  69  of  them  reported  their 
total  grind  every  month  of  tho  year  to  the  Bureau  of  the  Cen- 
sus* 

UTILIZATION 


Tablo  5  showed  the  disappearance  of  the  1946  Kansas  wheat 
cropj  the  utilisation  of  this  same  crop  as  tc  where  the  wheat 
flour  actually  was  marketed  was  also  undertaken.  The  Infor- 
mation presented  will  give  the  reader  an  idea  of  Just  what 
happened  to  the  wheat  of  the  nation's  largest  wheat-producing 
state  during  the  crop  year  1946.  The  total  number  of  bush- 
els ground  into  flour  by  internal  Kansas  mills  was 
114,136*460.  Using  a  conversion  factor  of  2.26  bushels  of 
whoat  to  make  a  hundred-weight  of  flour,  the  total  flour 
sales  for  tho  year  ending  Kay  31,  1947  (note  that  June  was 
omitted)  were  33,546,540  sacks  x   2.26  »  07,115,100  bushels.* 
This  figure  was  obtained  from  the  Associated  Millers  of  Kan- 
sas Wheat,  whose  membership  constitutes  around  95  per  cent  of 
all  Kansas  mills.  The  relationship  of  these  total  flour  sales 
for  the  year  ending  May  31,  1947  to  tho  total  Kansas  grind 
figure  ending  June  30,  1947  was  76  per  cent.  If  the  month  of 
June  had  been  included  in  tho  above  sales  figure,  the  percen- 
tage of  sales  to  total  grind  would  have  been  even  greater. 
This  percentage  figure  was  by  no  means  calculated  fee  show  the 
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sales  of  all  Kansas  wheat  and  flour  in  1946 ,  but  only  to  show 
a  typical  figure  of  sales  during  that  year.  Table  6  was  cc 
piled  to  show  the  destination  of  sales  to  points  both  within 
and  outside  the  United  States ,  and  also  to  show  the  actual 
usage  of  the  flour,  such  as  bakery,  family »  etc.  It  must  be 
remembered  that  the  figures  presented  in  Table  6  were  included 
within  the  grind  figure,  and  may  not  be  considered  in  addi- 
tion to  it.  They  were  used  as  typical  figures  of  destination 
and  flour  usage  of  Kansas  gr    uheat,  most  of  which  was 
grown  within  Kansas.  The  totals  of  Table  6  were  compiled  In 
Table  7. 

This  table  showed  more  than  77  per  cent  of  tho  flour 
went  Into  bakery  flour  and  export.  It  again  mu^t  not  be  over- 
looked that  this  was  based  on  38,54*3,540  sacks  which,  when 
converted  to  bushels  at  2.26  bushels  per  sack,  gave  27,115,180 
bushels.  This  latter  figure,  in  turn,  represented  76  per  cent 
of  the  Kansas  grind  which  was  sold  as  flour.  In  other  words, 
the  picture,  while  not  totally  complete,  was  sufficient  to 
show  the  disposition  of  moro  than  three-quarters  of  that  flour 
ground  In  the  crop  yoar  1946  by  internal  Kansas  mills. 

The  export  figure  In  Table  7  channelled  30  per  cent  of 
the  flour  sales  Into  the  export  market.  This  was  t    :ly 
specific  mention  of  export  in  terms  of  wheat  or  flour  obtain- 
able. This  export  of  11,555,630  sacks,  when  converted  to 
bushels  by  the  conversion  factor  of  2.26,  gave  26,138,323 
bushels  or  23  per  cent  of  the  total  Kansas  grind  going  to 
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export.  The  difference  was  accountable  In  that  the  expert 
data*  like  the  total  sales  data*  only  included  11  months 
(June  was  omitted)  and  the  information  was  obtained  from  the 
Associated  Millers  of  Kansas  Wheat*  which  represents  only  95 
per  cent  of  the  Kansas  mills.  Had  this  export  figure  been 
obtained  from  the  Bureau  of  the  Census  on  a  12-month  basis* 
as  was  the  total  grind  figure*  it  undoubtedly  would  have  been 

aater.  Nevertheless*  a  partial  picture  of  the  export  mar- 
ket was  observed  in  showing  that  at  least  23  per  cent  of  the 
total  Kansas  grind  in  1946  went  to  export.  When  it  was  con- 
sidered that  the  grind  only  represented  some  50  per  cent  of 
the  Kansas  crop*  there  must  have  been  considerable  wheat  re- 
maining* as  was  shown  in  Table  5*  to  move  into  export.  The 
export  figure  of  30  per  cent  of  total  flour  sales  made  in 
sacks  may  be  considered  also  when  estimating  exports  of  1946. 
Regarding  exports  of  wheat  from  Kansas  during  the  crop  year 
1946*  this  thesis  had  no  specific  data  to  offer*  other  than 
the  figures  presented  above.  Specific  data  were  obtainable 
on  total  United  States  exports,  but  such  information  pertain- 
ing to  a  single  state  was  unobtainable. 
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Table  7.  Totals  of  Table  6  showing  trade  usages  and  other 
purposes  for  which  Kansas  flour  was  used  in 
1946. 


la  o 

•  • 

*  • 

t   Total  sack3  (cwt.)  : 

Per  eent  of" 

total  sales 

Bakery 

18,267,016 

47.4 

Family 

3,114,824 

8.1 

Clear 

1,211,934 

3.1 

Farina 

240,719 

0.6 

Export 

11,565,630 

30.0 

Local  delivery 

1,139,477 

3.0 

Government 

3,006,890 

7.8 

Grand  total 

38,546,540 

100.0 

SUMMARY 

It  has  been  the  objective  of  this  thesis  to  make  a  study 
of  the  quality  of  the  1946  wheat  crop  produced  in  Kansas.  The 
word  "quality*  as  used  in  the  milling  field  covers  a  multi- 
tude of  meanings.  Consequently,  it  was  deoided  to  obtain 
data  from  various  mills,  insofar  as  possible,  indicating  bak- 
ing quality  of  Kansas-grown  wheat,  along  with  protein  and  test 
weight  determinations  on  the  same  wheat.  It  was  felt  that 
mixing  curves  from  various  mills  would  be  the  most  practical 
commercial  indicators  by  which  to  Judge  the  quality  of  the 
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crop*  At  times,  such  as  considering  Kansas  City  protein 
receipts  and  total  Kansast  Kansas  City  and  St.  Joseph,  Mis- 
souri grade  receipts,  it  was  necessary  to  consider  wheat  which 
did  not  come  from  Kansas*  Nevertheless,  such  data  still  had 
a  very  direct  bearing  on  the  Kansas  crop  Itself  because  the 
heavy  majority  of  this  wheat  was  Kansas  wheat*  The  flow  of 
wheat  nay  be  likened  to  that  of  water  in  that  it  passes  inter- 
state boundaries  and  no  one  actually  can  keep  track  of  it* 
This  was  the  main  reason  why  certain  basic  assumptions  were 
made  in  writing  this  paper*  There  were  no  assumptions  made 
pertaining  to  quality  faotor3,  but  there  were  some  involved 
in  attempting  to  show  distribution  and  utilisation  of  the 
crop*  However,  such  assumptions  were  backed  up  by  the  best 
authority  in  the  country  on  such  problems* 

The  two  unknown  factors  on  which  specific  data  were  not 
available  were  (1)  the  amount  of  wheat  merchandised  outside  of 
Kansas  to  mills  manufacturing  Kansas  hard  wheat  flour  for  the 
crop  year  1946 J  and  (2)  that  amount  of  Kansas-grown  wheat  that 
went  into  export  from  the  crop  of  1946*  Data  on  these  two 
factors  never  will  be  available  until  more  adequate  records 
are  maintained  by  both  the  government  and  the  various  milling 
companies.  It  is  hoped  that  this  paper  may  have  at  least 
brought  out  the  nonexistent  figures  which  must  be  obtained  be- 
fore the  complete  disappearance  of  any  crop  from  any  one  state 
may  be  analysed* 
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The  quality  In  general  of  the  1946  Kansas  wheat  crop  was 
variable,  as  many  wheat  crops  are.  Any  consideration  of  the 
quality  aspect  of  the  crop  was  entirely  relative  —  depending 
on  which  parts  or  regions  of  tho  state  were  under  consider- 
tion.  Certain  conclusions  wore  reached  in  this  study  showing 
that  the  southwest  region  of  the  state  raised  wheat  which  was 
entirely  undesirable  from  the  bakers*  point  of  view*  So  un- 
desirable was  some  of  this  wheat  that  spring  wheat  had  to  be 
brought  in  from  the  north  to  give  a  satisfactory  mixing  curve. 
Consequently,  the  ultimate  objective  of  raising  wheat  —  to 
bake  well  —  was  not  attained  when  considering  the  Kansas  crop 
raised  in  1946  in  the  southwest  part  of  the  ytate.  On  the 
other  hand,  the  counties  farther  north  toward  the  center  of 
Kansas  produced  a  good  crop  as  judged  by  mixing  curves  as 
pro-determinants  of  baking  quality.  That  all  of  the  wheat 
raised  in  Kansas  in  1946  was  used  to  greatest  advantage  cannot 
be  denied;  this  was  because  of  the  extraordinary  demand  for 
wheat  and  wheat  flour  during  that  postwar  year.  However,  the 
same  crop  of  wheat  raised  in  Kansas  today  would  have  a  diffi- 
cult time  finding  its  way  to  market  with  satisfactory  returns 
to  the  farmer,  the  elevator  operator,  the  miller  and  the  baker. 
While  the  protein  and  test  weight  of  the  crop  produced  in  the 
southwest  v/ere  both  high,  the  wheat  was  inferior  if  mixing 
curves  are  any  judge  of  baking  quality.  Quoting  from  a  letter 
from  the  Dodge  City  Flour  Mills: 
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The  quality  of  the  wheat  In  the  southwestern 
area  of  Kansas  has  deteriorated  during  the  past 
several  years  due  t     fact  that  a  large  percen- 
tage of  inferior  quality  wheat  has  been  planted. 
Thi3  wheat  Is  of  the  Red  Chief  and  Chiefkan  varie- 
ties. However,  recently,  due  to  the  heavy  discount 
on  these  varieties,  farmers  }iavo  decided  to  plant 
wheat  that  la  more  suitable  to  the  making  of  flour 
for  the  bakery  trade* 

By  discount  on  these  varieties  is  meant  that  such  varieties 

are  simply  not  readily  sold  or  accosted  on  the  commodity 

narkot.  This  directly  affoctu  the  demand  for  the  farmer^ 

wheat* 

The  following  data  in  Table  3  give  a  brief  summary  of 
comparative  baklnc  tests  of  six  different  varioties  of  wheat 
from  the  1946  Kansas  crop*  The  tests  were  run  at  the  Fort 
Hays  Experiment  Station  and  are  shown  as  supplemental  in- 
formation pertaining  to  baking  quality. 

All  of  the  samples  were  short  mixing  time  and  rather 
sensitive  to  over-mixing.  The  DelttX  Red  Chief  was  inferior 
in  most  all  characteristics.  Comanche  was  superior  in  most 
respectn.  The  remaining  samples  were  considered  acceptable 
by  the  station  although  all  showed  a  weakness  toward  mechan- 
ic-ul  treatment  during  the  mixing.  This  would      ite  that 
the  protein  was  not  of  the  proper  quality  or  the  gluten  not 
of  sufficient  strength  to  permit  full  development  of  the  dough 
during  mixi.-  •   Protein  quantity  was  observed,  but  not  protein 
quality. 

After  studying  the  distribution  of  the  wheat  grown  within 
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one  state  during  one  crop  yeas*,  '  o  need  was  found  as  men- 
tioned before,      re  available  and  accurate  statistics  on 
disappearance  factors*  such  as  wheat  Into  export  and  wheat 
merchandised  outside       state.  This  information  would 
not  be  necessary  for  minor  wheat-producing  states,  but  it 
should  be  available  for  tho  major  \  ,    and  espec- 

lly  for  Kansas.  With  more  information  of  this  typo  at  hand 
the  question,  "Where,  ex      does  all  the  wheat  raised  in 
Kansas  go?"  would  no  longer  be  an  enigma,  as  it  certainly  is 
today. 

oh  data  could  roadily  be  made  available  in  monthly 
reports  of      and  elevators  to  the  De     ^nt  of  Commerce, 
Bureau  of  tho  Census* 

The  method  herein  described  of  obtaining  mixing  curves 
and  then  analyzing  those  curves  for  wheat     in  and  baking 
quality  potential  Is  also  set  forth  as  an  accurate  method 
whereby  areas  in  Kansas  may  be  Isolated  beeause  of  producing 
wheats  of  inferior  baki:     .11  ty.  If  not  Isolated,  such 
areas  could  at  least  be     3d  to  better  the  wheat  raised  in 
those  particular  localities* 


.. 


To  li3t  acknowledgments  of  thoso  to  whom  the  writer 
owes  a  debt  of  gratitude  for  helping  in  the  writing  of  this 

3ia  would  be  a  project  i     tlf«  Ilowevox-,  foremost  con- 
sideration must  be        Dr«  Job:,  i  .;helleuberger,  head 
fehi  Department  of  billing  Industry*  Kansas  State  Coll- 
ai dance  in  the  prepare         _a  theaia  and  for  his 
many  valuable  suggestions •  Professor  George  Montgomery, 
head  of  the  Department  of  Economics  ar.       .   ,  Kansas 
State  College;  Mr.  Maxwell  R.  Conklin,  Chief  of  the  Industry 
Division,  Bureau  of  the  Census,  Department  of  Commerce, 
Washington,  D.  C*»  and  Mr.  Jess  Smith,  President  of  the 
Kansas  Wheat  Improvement  Association  in  Kansas  City,  Mis- 
souri, all  deserve  credit  for  thoir  much  appreciated  assist- 
ance* In  addition  t      persons  just  mentioned,  various 
executives,  and  ©specially  the  Chief  Chemists  of  the  follow- 
ing mills  gave  their  time  and  advice  as  well  as  much  infor- 
mation for  tho  preparation  of  this  thesis*  A  debt  of  grati- 
tude is  due  them* 

Shellabarger's  Inc.,  Salina,  Kansas 

The  Kansas  Milling  Company,  Wichita,  Kansas 

The  Wm*  Kelly  Milling  Company,  Hutchinson,  Kansas 

The  Dodge  City  Flr.ur  Mills,  c/o     Colorado  Killing 
Milling  &  Elevator  Company,  Dodge  City,  Kansas 
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